Self assembly of DNA nanoparticles with polycations for the delivery of genetic materials into cells.
Increasing attention has been paid to technology used for the delivery of genetic materials into cells for gene therapy and the generation of genetically engineered cells. So far, viral vectors have been mainly used because of their inherently high transfection efficiency of gene. However, there are some problems to be resolved for the clinical applications, such as the pathogenicity and immunogenicity of viral vectors themselves. Therefore, many research trials with non-viral vectors have been performed to enhance their efficiency to a level comparable to the viral vector. Two directions of these trials exist: Material improvement of non-viral vectors and their combination with various external physical stimuli. In this study gelatin was selected as a non-viral carrier for DNA. To give a positive charge to gelatin, different extents introduction of ethylenediamine (Ed), spermidine (Sd), and spermine (Sm) were reacted with gelatin in the presence of a water-soluble carbodiimide. When positively charged gelatin derivatives (Ed, Sd, and Sm) were mixed with negatively charged DNA, a self assembly of DNA nanoparticle (complex) was formed within few minutes through electrostatic interaction. Irrespective of the type of gelatin derivatives, the apparent molecular size of DNA was reduced by increasing the gelatin/DNA mixing ratio to attain a saturated value of about 150 nm. The condensed gelatin/DNA complexes showed the zeta potential of 10-15 mV. The amount of DNA internalized into the cells was significantly increased by the complexation with every gelatin derivative. The cells incubated with the gelatin/DNA complexes exhibited significantly stronger luciferase activities than naked plasmid DNA. This study clearly demonstrates and self-assembled DNA complexes has potential as a gene delivery vechile and are stable to transfer genetic materials to cells.